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1
, (linear programming-LP) (semidefinite
programming-SDP) . , SDP
, $N\mathcal{P}-$ ,
SDP , . , SDP
.
, $NP-$ . ,
(perfect graphs) ,
, . Lov\’asz
1979 [11], ( ) ( ) Lov\’asz ,
SDP ,





$G=(\dagger^{\gamma}, E)$ $V$, $E$ .
$V=\{1, \ldots, n\}$ , $i$ $j$ (i, . , $R,$ $Q$
, , $R^{n}$ $n-$ , $R^{V}$ $V$
$|V|-$ .
$S\subseteq V$ (stable set) , $i,j\in S$ $(i,j)\not\in E$
.
, .
$G=(V, E)$ , $w\in R^{V},$ $w\geq 0$ , $\sum_{i\in s^{w_{i}}}$
$S$ .
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, $w=(1, \ldots, 1)^{t}$ , ,
. $\alpha(G)$ , $G$ (stability number)
. – $NP-$ . 2
(bipartite graphs) $[9, 3]$ , (triangulated graphs) $[6, 4]$ ,
(claw-free graphs) [12] . , ,
(perfect graphs) .
.
, , . $K\subseteq V$
(clique) , $i,$ $j\in K$ $(i, j)\in E$. .
$G$
$\omega(G)$ , $G$ (clique number) .
, $G$ $k-$ , $V$ $k$ , $G$ $k-$
$k$ $G$ (chromatic number) , $\gamma(G)$ .
, $G$ $k-$ , $V$ $k$ , $G$ $k-$
$k$ $G$ (clique covering number)
, $\rho(G)$ .
$\omega(G)\leq\gamma(G),$ $\alpha(G)\leq\rho(G)$ , – .
$G$ (perfect)
$\omega(H)=\gamma(H)$
$G$ $H$ $[1, 2]$ .
, $G=(V, E)$ , $\overline{E}=\{(i,j)|(i,j)\not\in E\},\overline{G}=(V,\overline{E})$
$G$ , $G$ $\overline{G}$
$\alpha(G)=\omega(\overline{G}),$ $\rho(G)=\gamma(\overline{G})$
. , $G$ .
2.1 (Lov\’asz [10]): $G$ $\Leftrightarrow$ $\overline{G}$ .




3$V$ $F$ (characteristic vector) $\chi^{F}\in\{0,1\}^{V}$
$.\chi_{i}^{F}$
$=$ $\{$
1 $i\in F$ ,
$0$ $i\not\in F$
, $G$ :
STAB. $(G)=\mathrm{c}\mathrm{o}\mathrm{n}\mathrm{v}$ {$x^{s}|S$ $G$ }
$G$ (stable set polytope) . –





, ( ) , , $-$
.
, STAB$(G)$
. $P$ $cx\leq c_{0}$ (valid) , $x\in P$
. ,





STAB$(G)$ . ( $K$ )
. , :
QSTAB$(G)=$ {$x\in R^{V}|x\geq 0,$ $x$ $G$ }
STAB$(G)$ – . , STAB $(G)\subseteq \mathrm{Q}\mathrm{S}\mathrm{T}\mathrm{A}\mathrm{B}(G)$ . $G$
, – .
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3.1 (Fulkerson [5]): $G$ $\Leftrightarrow$ STAB$(G)=\mathrm{Q}\mathrm{S}\mathrm{T}\mathrm{A}\mathrm{B}(G)$ .
, $G$ ,
. , ( )
,
32(Gr\"otschel, Lov\’asz, Schrijver [7]): QSTAB$(G)$
$NP-$ .
, QSTAB$(c)$ . , Lov\’asz






$n$ $N$ ( $N$ ) $(u_{i}|i=1, \ldots, n)$ $G$
(orthonormal representation) ,
$||u_{i}||=1,$ $(i=1, \ldots, n),$ $u_{i}^{t}u_{j}=0$ for $(i,j)\not\in E$
.
1. $u_{i}=e_{i}(i=1, \ldots, n)$ $G$ . , $e_{i}$ i-
1 $0$ .
2. $K$ $G$ ( $K=\{1,$ $\ldots,$ $k\}$ ) ,
$u_{i}=(1,0, \ldots, 0)(i\in K)$ , $u_{i}=(0, e_{i-}k)(i\not\in K)$
$G$ $(N=n-k+1)$ .
4.1 ([11]): $(u_{i}|i=1, \ldots , n),$ $(u_{i}\in R^{N})$ $G$ , $c$ $||c||=1$
$N-$ , $S$ $G$ ,
$i \in\sum_{s}(c^{t}u_{i})2\leq 1$ .
. $S$ , $S$ $i$ , $||u_{i}||=$
$1$ . , $(u_{i}|i\in S)$ $N$ $N\cross N$
$Q$ . $Q$ $j-$ $q_{j}$








(orthonormal representation constraints) .
3. $G$ $K=\{\mathit{1},. . .,k\}$




TH$(G)=$ {$x\in R^{V}|x\geq 0,$ $x$ $G$ }
TH$(G)$
STAB $(G)\subseteq \mathrm{T}\mathrm{H}(G)\subseteq \mathrm{Q}\mathrm{S}\mathrm{T}\mathrm{A}\mathrm{B}(G)$
. , TH$(G)$ –













, Loviz . , ,
Lov\’asz .
$\overline{w}$ $\overline{w}=(\sqrt{w_{i}}|i=1, \ldots, n)$ , $W$ $W=\overline{w}\overline{w}^{t}$ $n\cross n$
( $W$ ) , $\theta_{1}(G, w),$ $\ldots,$ $\theta 4(G, w)$ .
$\theta_{1}(G, w)$ $= \min${ $\max\frac{w_{i}}{(c^{t}u_{i})^{2}}i\in V|(u_{i}|i\in V)$ : $G$ , $||c||$ $=1$ }
$\theta_{2}(G, w)$ $= \min${$\Lambda(A+W)|$ $au=0\forall i\in V,$ $a_{ij}=0\forall(i,j)\not\in E,$ $A\cdot$ : ,}
$\theta_{3}(G, w)$ $=$ $\max${ $W\bullet$ $B|\mathrm{t}\mathrm{r}(B)=1,$ $b_{ij}=0\forall(i,j)\in E,$ $B$ : , }
$\theta_{4}.(G, w)$ $=$ $\max${$\sum_{Vi\in}(d^{t}v_{i}.)^{2}w_{i}|(v_{i}|i\in V)$ : $\overline{G}$ , $||d||=1$ }
, $\theta_{1}(G, w)$ $w_{i}=0$ $c^{t}u_{i}=0$ $w_{i}/(c^{t}u_{i})^{2}=0$ ,
$w_{i}>0$ $c^{t}u_{i}=0$ $w_{i}/(c^{t}u_{i})^{2}=\infty$ , . , $\Lambda(X)$ $X$
, $X\bullet$ $\mathrm{Y}=\mathrm{t}\mathrm{r}(X^{t}\mathrm{Y})=\sum_{i,j}x_{ij}y_{ij}$ .
5.1 ([8]): $G$ , $W\in R^{V},$ $w\geq 0$
$\theta(G, w)=\theta_{1}(c, w)=\theta 2(G, w)=\theta 3(G, w)=\theta_{4}(G, w)$ .
. $w=0$ $w\neq 0$







TH$(G)$ , $(u_{i}|i\in V)$ $G$
, $c$ $||c||=1$
$\theta(G, w)=i\in V\sum wiXi\leq(\max\frac{w_{i}}{(c^{t}u_{i})^{2}}i\in V )$ $\sum_{i\in V}(c^{t}u_{i})_{X}^{2}i\leq\max\frac{w_{i}}{(c^{t}u_{i})^{2}}i\in V$
$\theta(G, w)\leq\theta_{1}(G, w)$ .
$(\theta_{1}(G, w)\leq\theta 2(G, w))$
$A$ $a_{i}’=0\forall i\in V,$ $a_{ij}=0\forall(i,j)\not\in E$ , $\lambda$ $A+W$
, $\mathrm{t}\mathrm{r}(A+W)>0$ $\lambda>0$ ( $A+W$
) . $B$ $B=\lambda I-(A+W)$ , $B$
$\lambda-(A+W)$ , $B$ , $B$
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. , $B=X^{t}X$ $X\in R^{V\cross V}$ . $i\in V$ $X$
$x_{i}$ ,
$X_{i}^{i}x_{i}=\lambda-w_{i}\forall i\in V$, $x_{ij}^{t}x=-\sqrt{w_{i}w_{j}}\forall(i,j)\not\in E$
. - , $X$ $0$ . ,
, $||c||=1$ $c\in\prime R^{V}$ . $i\in V$
$u_{i}=r \frac{w_{i}^{-}}{\lambda}$ $+$
$i\in V$
$u_{i}^{tt_{C+\frac{1}{\lambda}}}u_{i}= \frac{w_{i}}{\lambda}CX^{t}Xi=\frac{w_{i}}{\lambda}i+\frac{1}{\lambda}(\lambda-w_{i})=\cdot 1$ ,
$(i,j)\not\in E$ $i,j$
$u_{i}^{tt}u_{j}= \frac{\sqrt{w_{i}w_{j}}}{\lambda}c$ $+ \frac{1}{\lambda}x_{i}^{t_{X}}j=\frac{\sqrt{w_{i}w_{j}}}{\lambda}+\frac{1}{\lambda}(-\sqrt{w_{i}w_{j}})=0$ .
. $(u_{i}|i\in V)$ $G$ , $\theta_{1}(G, w)$
$\theta_{1}(G, w)\leq\max\frac{w_{i}}{(c^{t}u_{i})^{2}}--i\in Vi\in\max_{V}\frac{w_{i}}{w_{i}/\lambda}=\lambda=\Lambda(A+W)$ .
$A$ , $\theta_{1}(G, w)\leq\theta_{2}(G, w)$ .
$(\theta_{2}(G, w)\leq\theta_{3}(G, w))$
,
$S$ $=$ { $A\in R^{V\cross V}|A$ : }
$\mathcal{L}$ $=$ $\{A\in S|a_{ii}=0\forall i\in V, a_{ij}=0\forall(i,j)\not\in E\}$
$\mathcal{M}$ $=$ $\{B\in S|bij=0\forall(i,j)\in E\}$
$D=$ {$A\in S|A$ : }
,
$\theta_{2}(G, w)$ $=$ $\min\{\Lambda(A+W)|A\in \mathcal{L}\}$
$\theta_{3}(G, w)$ $=$ $\max\{W\bullet B|\mathrm{t}\mathrm{r}(B)=1, B\in \mathcal{M}\cap D\}$
, $\mathcal{L}$ $S$ , $M$ . ,
$D$ . $\mathcal{K}\subseteq S$ , $\mathcal{K}^{*}$
$\mathcal{K}^{*}=\{B\in S|B\bullet A\geq 0\forall A\in \mathcal{K}\}$
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,$\mathcal{M}^{*}=\mathcal{L},$ $\mathcal{L}^{*}=\mathcal{M}$
. , $A,$ $B\in D$ , $A=XX^{t},$
$B=\mathrm{Y}\mathrm{Y}^{t}$
$X,$ $\mathrm{Y}\in R^{V\cross V}$
$A\bullet B=\mathrm{t}\mathrm{r}(A^{t}B)=\mathrm{t}\mathrm{r}(XXt\mathrm{Y}\mathrm{Y}t)=\mathrm{t}\mathrm{r}(\mathrm{Y}^{t}XX^{t}\mathrm{Y})=(x^{t}\mathrm{Y})\bullet(Xt\mathrm{Y}-)\geq 0$.
( $A,$ $B\in D$ $A\bullet$ $B=0\Leftrightarrow AB=0$ . ) $A\in S\backslash D$ ,
$X^{t}AX<0$ $x\in R^{V}$ $X=xx^{t}$
$X\in D$ $A\bullet$ $X=x^{t}Ax<0$ .
$D^{*}--D$
.
, , $\theta_{3}=\theta_{3}(G, w)$ , $\theta_{3}$
$W\bullet B\leq$
.
$\theta_{3}$ . $\mathrm{t}\mathrm{r}(B)=\theta_{3}I\bullet B$ ,
$(\theta_{3}I-W)\bullet B\geq 0$









$(\theta_{3}(G, w)\leq\theta 4(G, w))$
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$\theta_{3}=\theta_{3}(G, w)$ , $B$ $W\bullet B=\theta_{3}$ $\mathrm{t}\mathrm{r}(B)=1$ $D\cap \mathcal{M}$
. $B$ , , . $\mathrm{Y}\in R^{V\cross V}$ $B=$
$\mathrm{v}$ .
$\mathrm{Y}^{t}\mathrm{Y}$ . $i\in V$ $\mathrm{Y}$ $y_{i}$ $(y_{i}=\mathrm{Y}e_{i})$ ,
$P=\{i\in V|y_{i}\neq 0\}$ , $i\in P$ , $v_{i}= \frac{1}{||y_{i}||}y_{i}$ , $i\in V\backslash P$
, $v_{i}$ $||v_{i}||=1,$ $v_{i^{V_{j}}}^{t}=0\forall j\neq i$ (
$\{v_{i}|i\in P\}$ ) .
, $(i,j)\in E$ $i,j$ $y_{i}^{t}y_{j}=b_{ij}=0$ ,
$(v_{i}|i\in V)$ $G$ $\overline{G}$ . ,
$(\mathrm{Y}\overline{w})^{t}(\mathrm{Y}\overline{w})=\overline{w}^{t}\mathrm{Y}^{t}\mathrm{Y}\overline{w}=B\bullet W=\theta_{3}$
$d=1/\sqrt{\theta_{3}}\mathrm{Y}\overline{w}$ $||d||=1$ . , $i\in P$
$d^{t}v_{i}= \frac{1}{\sqrt{\theta_{3}}||y_{i}||}\overline{w}^{t}\mathrm{Y}^{t}\mathrm{Y}e_{i}=\frac{1}{\sqrt{\theta_{3}}||y_{i}||}\overline{w}tBei$





$( \sum_{i\in V}||yi||2)(\sum_{i\in V}w_{i}(d^{t}vi)^{2})$
$=$
$\mathrm{t}\mathrm{r}(B)(\sum_{Vi\in}w_{i}(dt)v_{i})2=\sum_{i\in V}wi(d^{t}vi)^{2}$
$\leq$ $\theta_{4}(G, w)$ .
$\theta_{3}(G, w)\leq\theta 4(G, w)$ .
$(\theta_{4}(G, w)‘\leq\theta(G, w))$
$\theta_{4}(G, w)$ $\overline{G}$ $(v_{i}|i\in V),$ $v_{i}\in R^{N}$ , $d\in$
$R^{N},$ $||d||=1$ , $i-$ $(d^{t}v_{i})^{2}$ $n-$ $x$ . $x\in$
$\mathrm{T}\mathrm{H}(G)$ .
, $G$ $(u_{i}|i\in V),$ $u_{i}\in R^{N}$ , $||c||=1$
$c\in R^{N}$ ,
$\sum_{i\in V}(_{C^{t}}ui)_{X_{i}}2$ $= \sum_{i\in V}(Cuti)2(d^{t}v_{i})^{2}=\sum(cu_{i}i\in Vtv^{t}d)i2=\sum_{i\in V}(\mathrm{t}\mathrm{r}(c^{t}u_{ii}v^{t}d))^{2}$
$=$
$\sum_{i\in V}(\mathrm{t}\mathrm{r}(dcu_{i}v_{i})tt)^{2}=\sum_{i\in V}((Cd^{t})\bullet(u_{i}v_{i}^{t}))^{2}\leq 1$
117






1 $i=j$ $a$) $\mathrm{g}\mathrm{g}$
$0$ $i\neq j$
. , $\{u_{i}v_{i}^{t}|i\in V\}$ $N\cross N-$ $Zn+1,$ $\ldots,$ $ZN\cross N$
$R^{N\cross N}$ . ,




$(cd^{t})\bullet(\text{ }d^{t})=(\text{ }Ct)(d^{b}d)=1$ .
,
$\sum_{i\in V}(\mathrm{C}^{t}ui)^{2}(d^{\iota}vi)2=\sum(i\in V(_{C}d^{t})\bullet(u_{ii}v^{t}))^{2}\leq((cd^{t})\bullet(\text{ }dt))^{2}=1$
.
$\theta_{4}(G, w)\leq\theta(G, w)$ .
I
$\theta(G, w)=\max${ $W\bullet$ $B|\mathrm{t}\mathrm{r}(B)=1,$ $b_{ij}=0$ \forall ( ) $\in E$ , $B$ : , }
, Lov\’asz $\theta(G, w)$ SDP .





, $\theta(G, w)$ ,
.
$K\subseteq R^{n}$ . $K$ 2 .
( )
$c\in R^{n}$
$c^{t}y\geq\text{ ^{}t}x$ $\forall x\in K$ $y\in K$ .
( )
$y\in R^{n}$
$y\in K$ , $c^{t}y>c^{t_{X}}\forall x\in K$ $c\in R^{n}$
.
, , $K$ –
, . , $c$ $y$
. , , ,
, . , 2 ,
:
$c\in Q^{n}$ , $\epsilon>0$
$d(y, K)\leq\epsilon,$ $c^{t}y\geq c^{t}x-\epsilon\forall x\in K$
$y\in Q^{n}$ .
$y\in Q^{n}$
(i) $d(y, K)\leq\epsilon$ ,
(ii) $||c||\geq\dot{1},$ $c^{t}x\leq c^{t}y+\epsilon\forall x\in K$ $c\in Q^{n}$ .
, $Q^{n}$ $n$ ,
.
$d(y, k)$
$y$ $K$ $d(y, k)= \inf.\{||y-x|||x\in K\}$ .
, , ,
, $K$ ,
$\bullet$ $K$ , $K$
$\bullet$ $K$ , $K$ ,
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1: 2:
, $S(a, r)$ $a$ $r$ : $S(a, r)=\{x|||x-a||\leq r\}$
$S(a0, r)\subseteq K\subseteq S(a0, R)$
$a_{0}\in K$ $0\leq r<R$ ,
$(K, n, a_{0}, r, R),$ $c\in Q^{n},$ $\epsilon>0$ ( $(K, n, a_{0},.r, R),$ $y\in$
$Q^{n},$ $\epsilon>0$ ) . , ,
$n+\log r+\log R+\log\epsilon+a_{0}$ +c $+K$
.
4. $K$ $G=(V, E)$ TH$(G)$ , TH$(G)$ ( $R^{n}$ )
, ,
$a_{0}=( \frac{1}{n+1}, \ldots, \frac{1}{n+1})^{t},$ $r= \frac{1}{\sqrt{n+1}},$ $R= \frac{n}{n+1}\sqrt{n}$
, TH$(G)$ $G$ ( –
$r,$ $R$ ) .
, (
$[7, 8]$ . ) , $K.\cdot$ ,
,
$K$ ( $K$ )
$\Rightarrow K$ ( $K$ )
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.$E\subseteq R^{n}$ , $a\in R^{n}$ , $n\cross n-$
$A$ :
$E=\{x\in R^{n}|(x-a)^{t}A^{-1}(X-a)\leq 1\}$ .
$a$ $E$ . , $R^{n}$ $V_{n}$ , $E$ $R^{n}$
$\sqrt{\det(A)}V_{n}$ .
, $S(0,1)$
. , $A^{1/2}$ $A^{1/2}A1/2=A$ (– ) ,
$E=A^{-1/2}S(\mathrm{o}, 1)+a$ .
, . ,
$E$ $a$ 2 , ( )
.
.
: $(K, n, a_{0}, r, R),$ $c\in Q^{n},$ $\epsilon>0$
: $d(y, K)\leq\epsilon,$ $c^{t}y\geq C^{t}x-\epsilon\forall x\in K$ $y\in Q^{n}$
$0$ : $E_{0}=s(a_{0}, R),$ $x_{0}=a_{0},$ $\alpha_{0}=c^{t}a_{0},$ $k=0$
$k$ : :
$\alpha_{k}$ :
$K_{k}=\{x\in K|c^{t}x\geq\alpha_{k}\}$ ( $K_{k}$ )
$E_{k}:K_{k}$
$x_{k}$ : $E_{k}$
$(K, n, a0, r, R),$ $xk,$ $\delta>0$ ;
1: $\max\{d^{t}x|x\in K\}\leq d^{t}x_{k}+\delta$ $d\in Q^{n},$ $||d||\geq 1$
( $x_{k}$ $K$ “ ” )
$E_{k}$ : $\{x\in R^{n}|d^{t}x=d^{t}x_{k}\}$ 2 ;
$K$ $E_{k+1}$ , $k=k+1$ ;
2: $d(x_{k}, K)\leq\delta$
( $x_{k}$ $K$ “ ” )
$E_{k}$ : $\{x\in R^{n}|c^{tt}x=\text{ }x_{k}\}$ 2 ;
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$K_{k}$ $E_{k+1}$ ,
$\alpha_{k+1}=\max\{\text{ ^{}t_{X\alpha}}k,k\}$ $k=k+1$ ;
$k>N$
$j=\mathrm{a}\mathrm{r}\mathrm{g}\mathrm{m}\mathrm{a}\mathrm{x}${ $c^{t}x_{k}|0\leq k\leq N,$ $d(x_{k},$ $K)\leq\delta$ } ;
, $N,$ $\delta$




, $E_{k}$ $A_{k}$ , $A_{0}=R^{2}I$ .
, $a$ , $(K, n, a_{0}, r, R),$ $X_{k},$ $\delta>0$ $d(x_{k}, K)\leq$
$\delta$ $a=c,$ $\max\{d^{t}x|x\in K\}\leq d^{t}x_{k}+\delta$ $d\in Q^{n},$ $||d||\geq 1$
$a=-d$ , $A_{k}^{*},$ $x_{k}^{*}$
$b_{k}$ $=$





, $A_{k}^{*},$ $x_{k}^{*}$ $K_{k}$ $E_{k}$
“ ” ( $A_{k}^{*}$ $\frac{2n^{2}+3}{2n^{2}}$ , $\frac{n^{2}}{n^{2}-1}$
) . $A_{k+1},$ $x_{k+}1$ $A_{k}^{*},$ $x_{k}^{*}$ $P$
( , $A_{k+1}$ ) ,
.
6.1 ([7]): $A_{0},$ $\ldots,$ $A_{N}$ . ,
$||x_{k}||\leq||a_{0}||+R2^{k},$ $||A_{k}||\leq R^{2}2^{k},$ $||A_{k}^{-1}||\leq R^{-2}4^{k}$ .
, $A$ , $||A||= \max\{||Ax|||||x||=1\}$ .
, $E_{k}$ $A_{k},$ $x_{k}$ .
62 $([7])$ : $\frac{}E_{k+1}\text{ }R^{n}\text{ }{E_{k}n\text{ }}<e^{\frac{1}{5n}}$ .
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63([7]): $k=0,$ $\ldots,$ $N$ $E_{k}\supseteq K_{k}$ .





$\bullet$ $a$ $x_{k},$ $A_{k}$ .
, , ,
. , ( ) ,
65([7]): $K$ ( $K$ )
$\Leftrightarrow K$ ( $K$ )
, , $\theta(G, w)$ .
7 $\theta(G, w)$
$K$
$S(a_{0}, r)\subseteq K\subseteq S(a_{0}, R)$
$a_{0}\in K$ $0\leq r<R$ , $K$
, $K$ . $\theta(G, w)$
,
$\theta(G, w)$ $=$ $\max${ $W\bullet$ $B|\mathrm{t}\mathrm{r}(B)=1,$ $b_{ij}=0\forall(i,$ $j)\in E,$ $B$ : , }
, $w$ ,
$\theta(G, w)$ $=$ $\max${ $W\bullet$ $B|\mathrm{t}\mathrm{r}(B)\leq 1,$ $b_{ij}=0\forall(i,j)\in E,$ $B$ : , }.
, { $B\in R^{V\cross V}|\mathrm{t}\mathrm{r}(B)\leq 1,$ $b_{ij}=0\forall(i,j)\in E,$ $B$ : , } ,
$(i,j)\in E$ $(i,j)-$ , $(n^{2}+n(n+1)/2-|E|)-$
. , $S(B_{0}, r)$ , $S(B_{0}, R)$
$B_{0}$ $r,$ $R$ $|V|$ .
, $(n^{2}+n(n+1)/2-|E|)-$ $\theta(G, w)$
.
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$b$ $(n^{2}+n(n+1)/2-|E|)-$ ( ) , $n\cross n-$
“ ” $B=(b_{ij})$ . ( $E$ $i,j$ $b_{ij}=0$).
$\mathrm{t}\mathrm{r}(B)>1$ (I $\bullet$ $A\leq 1$ ) , $B$
, ( )
.
, rank$(B)=k$ , $B’$ rank$(B’)=k$ $B$ $k\mathrm{x}k-$
$B$ . $\Leftrightarrow$ . $B’$




$t$ $=$ $\min\{j|d\mathrm{e}tB_{j}\leq 0\}$
$p_{i}$ $=$ $\{$
$(-1)^{i}\cdot Bt^{\circ\ovalbox{\tt\small REJECT}\overline{\mathrm{T}}}(i, t)J\rfloor^{J}\backslash \uparrow F\mathrm{I}\mathrm{J}x$ i<t
$0$ i>t
, $p=$ $(p_{1}, \ldots ,p_{n})^{t}$ , P=p $\mathrm{Y}$




$=$ $j= \sum_{1}^{\iota}p_{j}\sum_{i=1}(-1)ib_{ijt}Bt$. ( $i$ , t)
$= \sum_{j=1}^{t}pj(-1)^{j}\cdot det$ ( $Bt$ j t )
$=$ . $(-1)^{t}\cdot(-l)^{t}B_{t}$ (t, t) . $d\mathrm{e}\mathrm{t}(B_{t})$
$=$ $d\mathrm{e}t(B_{t1}-)\cdot d\mathrm{e}\mathrm{t}(Bt)$
$\leq$ $0$
. , $\epsilon>0$ .
$\alpha_{\theta(G,w)}$
$\epsilon$ .
$\theta(c, w)=\max${ $W\bullet$ $B|t\mathrm{r}(B)=1,$ $b_{ij}=0\forall(i,j)\in E,$ $B$ : , }
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, $W=(w_{ij})$ $w_{ij}=\sqrt{w_{i}w_{j}}$ , ,
. $W’=(w_{i}’)j\in Q^{n\cross n}$
$|w_{ij}’- \sqrt{w_{i}w_{j}}|<\frac{\epsilon}{n^{2}}$ , $W’$ :
$| \theta(G, w)-\max$ { $W’\bullet$ $B|\mathrm{t}\mathrm{r}(B)=1,$ $b_{ij}=0\forall(i,$ $j)\in E,$ $B$ : }| $< \frac{\epsilon}{2}$
.
, $B^{*},\overline{B}$ { $B|\mathrm{t}\mathrm{r}(B)=1,$ $b_{ij}=0\forall(i,$ $j)\in E,$ $B$ : , }
$W\bullet$ $B,$ $W’\bullet$ $B$
$W’\bullet$ $\overline{B}-W\bullet$ $B^{*}\leq(W’-W)\bullet$ $\overline{B}$ , $W\bullet$ $B^{*}-W’\bullet$ $\overline{B}\leq(W - W’)\bullet$ $B^{*}$ ,
$|(W-W’)\bullet$ $B|<\epsilon/2$ , $\forall B$ : $\mathrm{t}\mathrm{r}(B)=1,$ $b_{ij}=0\forall(i,j)\in E,$ $B$ : ,
, $B$ ,
$2b_{ij}+b_{ii}+b_{jj}\geq 0$ , $-2b_{ij}+b_{ii}+b_{jj}\geq 0$ $(\forall i,j : i\neq j)$ , $b_{ii}\geq 0$ $(\forall i)$
, $\mathrm{t}\mathrm{r}(B)=1$
$|b_{ij}| \leq\frac{1}{2}$ $\forall i,\dot{J}$ : $i\neq j$
$|(W-W’) \bullet B\mathrm{t}\leq\sum|i,j\sqrt{w_{i}w_{j}}-w’ij||b_{ij}|<\frac{\epsilon}{n^{2}}\sum_{i,j}|b_{ij}|=\frac{\epsilon}{n^{2}}(\sum_{i,j\cdot i\neq j}.|b_{i}j|+\sum b_{ii})i\leq\frac{\epsilon}{2}$.
,
$\max${ $W’\bullet$ $B|\mathrm{t}\mathrm{r}(B)=1,$ $b_{ij}=0\forall(i,j)\in E,$ $B$ : , }
$\epsilon/2$ $\theta(G, w)$ $\epsilon>0$ .
, $G$ $w\in Z^{n}$ ,
$\theta(G, w)=\max\{w^{t}x|x\in \mathrm{S}\mathrm{T}\mathrm{A}\mathrm{B}(G)\}$
, $\theta(G, w)$ , $\epsilon=1/2$ , ( )
, $\theta(G, w)$ .
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, $i\in V$ $G_{\infty i}$ $G$ $i$ , $i$
, $w_{-i}$ $w$ $V-i$
$\theta(G_{-i}, w-i)<\theta(G, w)$ $\Leftrightarrow$ $i$
, $S=\emptyset$ ,
$\theta(G_{-i}, w.-i)=\theta(G, w)$ $\Rightarrow$ . $G:=G_{-i}$
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